over who gets to be an author on a paper. Authors are pressured to add individuals who made papers have a history of having larger numbers of authors than other disciplines, but biology 32 papers have also cracked the 1,000 author mark (Woolson 2015) . With so many contributors, it 33 seems unlikely everyone would have made equal contributions to the paper. As collaborations 34 have increased, the problems of ascertaining and assigning credit (or, if the paper is flawed, 35 blame) (Swedberg 2008 ) and subsequent disputes (Wilcox 1998 ) have increased.
36
In particle physics, one of the first fields to deal with large numbers of authors, the 37 current practice is to list all authors alphabetically (Birnholtz 2008 , Venkatraman 2010 ). This contributed to writing the paper, be able to approve the work in the paper, and be accountable for 58 it. Many authors do not know these guidelines for authorship, even in biomedical research, the 59 field for which they were developed (Hoen et al. 1998 ). There are many cases where listed 60 authors made no appreciable contributions to papers (Shapiro et al. 1994 , Johal et al. 2017 ).
61
Researchers either don't know about (Hoen et al. 1998) There is no guarantee that internal discussion will resolve the problem, despite clear 111 incentives to do so. One paper was retracted because the authors were unable to come to a 112 resolution about the author order (Deacon et al. 2017 ). This is a "scorched earth" solution where 113 nobody wins. None of the authors win, because nobody gains credit for a retracted paper. Nor do 114 readers win, since there was no implication that the science was unsound.
115
If that internal discussion fails to resolve the issue, there are few avenues to seek help in 116 resolving it. But using courts to resolve on authorship credit on scientific papers is unlikely to happen, given the financial costs, delays in making decisions, and the lack of clarity about professional 168 practices and ambiguous outcomes of one type of authorship credit over another. 
209
The simplest scenario is one in which a dispute arises after a paper has been submitted to 210 a journal. Depending on the journal's specific policy, they would either recommend arbitration, 211 or simply initiate the process by contacting the arbitration agency. The arbiters would 212 investigate, applying the generally accepted practices of the field, which would be known to 213 authors in advance. E.g., in biology, the author who performed the most tasks would be first, and 214 the author with the greatest seniority would be last. The arbitration process might be similar in 215 some ways to a peer review system. There may be multiple arbiters who investigate the claims 216 and facts of the dispute, perhaps with some specifically assigned to act as advocates for the 217 different individuals, rather like how court cases have both prosecution and defense attorneys.
218
The arbitration agency would deliver recommendations to the journal's editor-in-chief, who 219 would be responsible for implementing the decision. 
